10/518741 



DT05 Rec'd PCT/PTO 1 7 DEC 2004 



1 



Coating Device 

The invention relates to a coating device for coating a metal strip in a melt 
of a metal. 

Coating devices are used for coating metal strips and sheet metals with zinc, 
aluminum, tin, lead, galvalum or galfan. In doing so, the metal strip or sheet 
metal is drawn through a metal melt of the coating metal which is several 
hundred degrees hot: the metal strip is continuously immersed downward 
into the metal melt, is deviated upward by a rotating deviating shaft in the 
metal melt, is steadied by a stabilizing shaft and runs upwards out of the 
metal melt again. The support of the deviating shaft and/or the stabilizing 
shaft in the melt is effected in open slide bearings which are configured as 
wearing bearings. Because of the occurring great radial forces, the high melt 
temperature and the possibly high chemical aggressiveness of the metal 
melt, the slide bearings are subject to heavy wear. In a continuously operat- 
ing coating installation, the slide bearings are worn so heavily even after a 
few days that they have to be replaced. Each of the slide bearings is formed 
by a bearing housing and a non-closed bearing bush which is held therein 
and includes a pair of bearing surfaces. If the pair of bearing surfaces is 
worn, i.e., if the respective shaft journal has pitted deeply into the two bear- 
ing surfaces, the complete bearing bush must be replaced by a new bearing 
bush. To this end, the shaft journals have to be withdrawn from the bearing 
housing while the shaft is lifted out of the metal melt. Only then, the worn 
bearing bushs can be replaced by new bearing bushs. Thus, several hours 
are required to exchange the two bearings, which is a great cost factor with 
a value of up to 200 million DM in coating installations. 

It is an object of the invention to extend the service life of a bearing bush. 



This object is solved, according to the invention, with the features of claim 1. 



In the coating device according to the invention, the bearing bush is config- 
ured so as to be closed in circumferential direction and comprises at least 
three bearing surfaces forming several pairs of bearing surfaces. In circum- 
ferential direction, the bearing bush in the bearing housing is adapted to be 
rotated and set in several rotational positions. For locking the bearing bush 
in the set rotational position, a releasable bearing bush fixing element is pro- 
vided. Now, each slide bearing comprises at least three bearing surfaces 
forming at least two different pairs of bearing surfaces with each other. The 
bearing bush is arranged so as to be rotated and fixed in the bearing hous- 
ing so that, after one pair of bearing surfaces is worn, the bearing bush can 
be twisted so far that another partially or completely non-worn pair of bear- 
ing surfaces can be used. After one pair of bearing surfaces is worn, an ex- 
change of the entire bearing bush is thus avoided once or several times. 
Thereby, the service life of a bearing bush, i.e., the time interval between a 
complete exchange and the next complete exchange of the bearing bush is 
considerably extended. It only takes a short time to replace a worn pair of 
bearing surfaces by a non-worn pair of bearing surfaces of the same bearing 
bush. This reduces the maintenance costs and extends the operation times 
of the coating installation. 

The configuration of the bearing bush, which is completely closed circumfer- 
entially, further largely avoids the expansion of the two bearing surfaces 
which is unavoidable in non-closed bearing bushs at high radial loads. This, 
in turn, reduces the risk of fracture in the zone between the two bearing 
surfaces to a minimum. This means that by the closed configuration, the 
bearing bush is stabilized against the expansion forces caused by the shafts 
at high radial loads and a fracture is avoided. 

According to a preferred embodiment, the bearing bush comprises several 
separate pairs of bearing surfaces, i.e., several pairs of bearing surfaces 
which do not overlap. Particularly, the bearing bush comprises four pairs of 
bearing surfaces so that it has eight bearing surfaces altogether. Preferably, 
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the bearing surfaces are equally distributed over the entire circumference in 
the form of an equilateral polygon. With four pairs of bearing surfaces, this 
consequentially results in that the angle included between two neighboring 
bearing surfaces respectively amounts to 135°. 

According to a preferred embodiment, the bearing bush f s outside comprises 
at least two fixing grooves into which the fixing element is insertable to lock 
the bearing bush. The fixing element can be configured in the form of a 
feather key and establishes the positive connection between the bearing 
housing and the bearing bush in circumferential direction. For setting a new 
non-worn pair of bearing surfaces, the fixing element is withdrawn from the 
first fixing groove, the bearing bush is twisted such that a non-worn pair of 
bearing surfaces is in its working position, and the fixing element is now in- 
serted into the second fixing groove arranged correspondingly to fix the 
bearing bush in this rotational position. Thus, an ability of the bearing bush 
of being rotated and reliably fixed is realized with simple means. 

According to a preferred embodiment, each pair of bearing surfaces has a 
fixing groove associated thereto. 

Preferably, the bearing bush consists of ceramics, e.g., of zircon oxide. 

According to a preferred embodiment, the shaft is a stabilizing shaft in the 
metal melt, but may also form the deviating shaft. 

Hereinafter, an embodiment of the invention is explained in detail with ref- 
erence to the drawings. 

In the Figures: 

Fig. 1 shows a coating device according to the invention, comprising a de- 
viating shaft and a stabilizing shaft in a metal melt in side view, 
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Fig. 2 shows the coating device of Fig. 1 in front view, 

Fig. 3 shows a longitudinally sectioned view of a slide bearing of the coat- 
ing device of Fig. 1, and 

Fig. 4 shows a cross section of a slide bearing of the coating device of Fig. 
1. 

In Fig. 1, a side view of a coating device 10 is illustrated in a simplified 
manner. A metal strip 12 is led through a metal melt 14 to provide the sur- 
face of the metal strip 12 with a thin metal coating. The metal melt may 
consist of liquid zinc, lead, tin, aluminum, galvalum, galfan or other metals 
suitable for coating metal. Depending on the type of the molten metal, the 
metal melt 14 has a temperature of 400 - 1000°C. 

The metal strip 12 is introduced into the molten, metal 14 at an angle of 30 - 
45° to the horizontal line and deviated upwards in the melt 14 by a rotatable 
deviating shaft 16 so that the metal strip 12' is led vertically upwards out of 
the metal melt 14 again. The angle of wrap of the metal strip 12,12' around 
the deviating shaft 16 amounts to approximately 130°. The tensile force of 
the metal strip 12 amounts to between 1.0 - 5.0 tons. 

For stabilizing the metal strip 12,12', a stabilizing shaft 18 abuts on the 
metal strip 12' moving vertically out of the metal melt 14 to dampen and to 
reduce the horizontal fluttering of the metal strip 12'. The stabilizing shaft 
18 is suspended at a movable guide arm 20 that is pivotably supported and 
biased in horizontal direction towards the metal strip 12 f . Further, the stabi- 
lizing shaft guide arm 20 is dampened in its horizontal movement by a cor- 
responding dampening element. In operation, both the deviating shaft 16 
and the stabilizing shaft 18 are continuously immersed into the metal melt 
14. 



5 



At both sides of the vertically extending metal strip 12' leaving the metal 
melt 14, gas nozzles 22,24 are arranged through which a gas flow is applied 
onto both sides of the metal strip 12\ By the gas flow, the liquid metal layer 
on the metal strip 12' is reduced to a specified uniform layer thickness. 

The deviating shaft 16 is held in the metal melt 14 by two pivot arms 
17i,17 2 . For maintenance and repair purposes, the deviating shaft 16 is 
adapted to be lifted out of the metal melt 14. For this purpose, the pivot 
arm 20 with the stabilizing shaft 18 is adapted to be lifted out of the metal 
melt 14 as well. The arms 17 lf 17 2 , 20 are lifted out of the metal melt 14 by 
means of a non-illustrated changer-crosshead to which they are mounted. In 
Fig. 1, the deviating shaft 16 and the metal strip 12,12' are illustrated in 
cross section. 

As can be seen in Fig. 1-4, the two immersed ends of the pivot arms 
17i,17 2 are provided with slide bearings 26i,26 2 each in which the deviating 
shaft 16 is rotatably supported. The two slide bearings 26i,26 2 are wearing 
bearings which are substantially formed by a bearing housing 32 and a bear- 
ing bush 34 inserted therein. The two shaft journals 28 of the deviating 
shaft 16 are inserted and supported in the bearing bushs 34. The bearing 
bush is a sleeve which is completely closed circumferentially in the way of a 
cylinder and which comprises four pairs 36i - 36 4 of bearing surfaces alto- 
gether. Each pair 36i - 36 4 of bearing surfaces is formed by two neighboring 
bearing surfaces 38. All bearing surfaces 38 are equally distributed over the 
circumference so that they form together an equilateral octagon with an an- 
gle of 135° between two neighboring bearing surfaces 38. Each bearing 
bush is integrally formed and consists of zircon oxide but may also consist of 
another ceramic material. 

The outer circumference of the bearing bushs 34 and the inner circumfer- 
ence of the bearing housing 32 consisting of metal have the form of an an- 
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nular ring each, a gap of about 0.5 mm remaining between the bearing bush 
outside and the bearing bush inside. Thus, it is ensured that the bearing 
bush 34 can be virtually turned in the bearing housing 32 without any resis- 
tance. 

Each bearing surface 38 has a straight configuration in cross section and a 
slightly convex configuration in longitudinal section; as a consequence, there 
is virtually only a punctual contact surface with the shaft journal 28. 

In the region of the closed bottom of the bearing housing 32, an axial stop 
plate 44 of ceramics is let in. 

As is particularly apparent from Fig. 1, the resultant force R of the radial 
forces acting on the two slide bearings 26 1/ 26 2 , which has been occasioned 
by the two tensioned metal strip legs, acts approximately in the direction of 
the median line of the angle of the two legs of the metal strip 12, 12'. The 
two bearing surfaces 38 of a pair of bearing surfaces in its position of use 
are arranged approximately at both sides of the radial force resultant R, i.e., 
the radial force resultant R lies about in the middle between the two bearing 
surfaces 38 of the respective pair 36i of bearing surfaces. As soon as the 
two bearing surfaces 38 of a pair 36i of bearing surfaces are worn, the re- 
spective pivot arms 17 lt 17 2 , 20 are pivoted out of the metal melt 14. In the 
state of being pivoted out, the fixing element 40 is withdrawn from the fixing 
element opening of the bearing housing 32 and the first fixing groove 42i of 
the bearing bush 34 and turned by 90°. Thereby, the worn pair 36i of bear- 
ing surfaces is turned out of its position of use and an unworn pair 36 2 of 
bearing surfaces is turned into the position of use. In this new rotational po- 
sition of the bearing bush 34, the fixing element 40 is inserted into the asso- 
ciated fixing groove 42 2 und thus, the bearing bush 34 is secured against 
twisting in circumferential direction. Subsequently, the corresponding pivot 
arms 17 19 17 2 , 20 are lowered into the metal melt 14 into their working posi- 
tions again. 
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With its shaft journals, the stabilizing shaft 18 is also borne in circumferen- 
tially closed bearing bushs with four pairs of bearing surfaces. Here, a worn 
pair of bearing surfaces is also replaceable by a non-worn pair of bearing 
surfaces by twisting the bearing bush. 

By providing several pairs of bearing surfaces in the bearing bush and by the 
bearing bush=s ability of rotating and being fixed in the bearing housing, a 
worn pair of bearing surfaces can simply be replaced by twisting. The bear- 
ing bush must be exchanged only when all pairs of bearing surfaces are 
worn. 



